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ABSTRACT 
Objective: To determine the predictive value of childhood trauma, a family history of 
mental illness, resilience, depressive symptoms, and psychotic symptoms on functional 
decline in a Boston college student population. 
Methods: This study is an analysis of a subset of cross-sectional and longitudinal 
questionnaire data from a project entitled “A Multi-Site, Collaborative, University-Based 
Program for the Prevention of Youth Suicide” conducted by the Massachusetts General 
Hospital Depression and Clinical Research Program. This study analyzes data from 
screenings at two Universities in the Boston area, at which 475 subjects filled out 
questionnaires assessing a variety of mental health domains and psychological 
functioning.  Subjects with initial elevated scores on depression, psychosis, and 
suicidality measures (N=183) were followed over time and completed online 
questionnaires reassessing these mental-health and functional domains one month and 
thirteen months later via online questionnaires.  Pearson’s Correlations were used to 
determine correlates of poor functioning at baseline.  Additionally, linear regression was 
used to assess how baseline childhood trauma, a family history of mental illness, 
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resilience, depressive symptoms, and psychotic symptoms predicted change in 
functioning, measured one year later.  
Results: By analyzing cross-sectional data we found, not surprisingly, that college 
students with worse functioning at baseline endorsed more psychotic and depressed 
symptoms, and were less resilient.  However, there was not a significant correlation 
between baseline functioning and childhood trauma, and no significant difference in 
baseline functioning for subjects with a family history of psychiatric illness compared to 
those without. Through analysis of longitudinal data we found that in an at-risk college 
student population more psychotic symptoms at baseline (higher Peters et. al Delusions 
Inventory score) predicted a decline in mental functioning one year later, as measured by 
the 12-Item Short-Form Health Survey Mental Subscale.  Additionally, in this at-risk 
sample more childhood trauma (higher total score on the Childhood Trauma 
Questionnaire) predicted a decline in cognitive and physical functioning one year later, as 
measured by the Massachusetts General Hospital Cognitive and Physical Functioning 
Questionnaire.    
Discussion: Given the absence of overlap of our findings for the two functional outcome 
measures, we believe that our findings may identify two unique, possibly non-
overlapping at risk groups, i.e., those with functional decline that was predicted by the 
CTQ are not the same subjects whose functional decline was predicted by the PDI.  It is 
possible that these two predictors are markers of two separate at-risk populations that 
may experience a decline in functioning for different reasons: 1) Those at increased risk 
for experiencing a decline in cognitive functioning associated with depressive symptoms 
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related to a history of childhood trauma and 2) Those at risk for a more general and 
pervasive real-world functioning declines, resulting from increasing psychotic symptoms.  
For this reason, screening for both childhood trauma and subsyndromal psychosis could 
be helpful for identifying young people at risk for different types of functional 
impairment and psychopathology.  
Conclusion: The college years are times of critical educational, occupational, and social 
development, disruption of which by functional decline may lead to lifelong disability.  
For this reason, the Peters et al. Delusions Inventory and the Childhood Trauma 
Questionnaire should be used to identify college students at risk for a future functional 
decline, because individuals with elevated score on these scales are at risk for functional 
decline and in need of intervention.      
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INTRODUCTION 
Young Adulthood and Mental Illness  
 Young adulthood is a time of elevated risk for developing psychiatric disorders. 
The first signs of schizophrenia are typically observed between age 15 to 25 (Noll, 2009).  
A full expression of psychotic symptoms is usually preceded by a prodromal stage, when 
symptoms are attenuated but present, and functioning may decline (Noll, 2009). Another 
psychotic disorder to consider, bipolar disorder, has an average age of onset of about 30 
years old (Noll, 2009).  However, bipolar disorder is almost always preceded by periods 
of brief manic or depressive symptoms in early adulthood, specifically around the 
college-age years (Keith & Matthews, 1991). In major depression disorder, the age of 
onset of the first depressive episode is typically in the early to mid twenties (D, Kupfer, 
& Schatzberg, 2005).  Because the time course of these disorders has been repeatedly 
examined, and studies consistently show the early twenties as a peak period of disorder 
onset, it makes sense to consider college students as a “high-risk” group.   
 Risk for mental illnesses may increase during the college years in part because it 
is a time of heightened stress.  For many students college is the first time they are living 
on their own.  There is an expectation to maintain high grades and socialize in a healthy 
manner, while also being exposed to drugs and alcohol in a more easily accessible way 
than ever before. New England college students reported anxiety about an increasingly 
competitive job market, pressure from family to succeed in school, a lack of support 
systems, and maintaining a high grade point average (Aselton, 2012).   
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The increasing severity of the stressors college students face may be contributing 
to the fact that the prevalence of mental illnesses is increasing in this population.  The 
National Survey of Counseling Center Directors assesses current trends in counseling 
centers as a measure of prevalence and severity of mental health problems in college 
students (Gallagher, 2011).  In 2011, 91% of the participating counseling center directors 
around the United States reported recent increases in the number of students with severe 
psychological problems on their campuses (Gallagher, 2011).  Over the past 5 years, 78% 
of directors noted an increase in psychiatric crises requiring immediate response, 77% 
noted increases in psychiatric medication use, and 42% noted an increase in self-injurious 
behavior used to relieve stress (Gallagher, 2011).  Also, directors reported that about 6% 
of their students have impairments in functioning related to mental illness that are so 
serious they either cannot remain in school or can only do so with intensive monitoring or 
treatment (Gallagher, 2011).   
The social consequences of this increasing prevalence of mental illness are not 
negligible, as persons with psychiatric disorders account for 4.7% of college drop-outs 
(Kessler et al., 2005). In a longitudinal study following psychiatrically hospitalized 
youth, only 6% of the 70 subjects followed (compared to the 70% of healthy subjects) 
completed college, showing that a psychiatric diagnosis significantly impacts educational 
attainment (Best, Hauser, Gralinski-Bakker, Allen, & Crowell, 2004).  In a self-report 
survey, college students with a mental illness were found to have significantly lower 
college graduation rates (Salzer, 2012). Not only do individuals with mental illness have 
trouble finishing school, but they are also much less likely to be able to maintain a job; 
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for example, in a 1999 National Health Care for Communities survey the unemployment 
rates were 3 to 5 times higher among people with mental disorders than those without in a 
group of 9,585 working age adults (1,876 of whom reported a past or present mental 
disorder) (Sturm, Gresenz, Pacula, & Wells, 1999).  
In addition to having trouble finishing school or maintaining a job, those with a 
mental illness also have a difficult time with interpersonal relationships, likely because of 
both the inherent nature of mental health problems and the stigma associated them 
(Huxley & Thornicroft, 2003).  Mental health patients are four times more likely than the 
average healthy person to not have at least one close friend (Huxley & Thornicroft, 
2003). Thus, in sum, because the social, economic, and educational costs of mental 
illness are great and in many cases persistent and difficult to reverse, factors related to the 
onset of symptoms of psychiatric illness, and the often co-occurring decline in 
functioning, within college students and other young people of that age group require 
more study.   
Transient Issues vs. Persistent Problems 
 It is often difficult to identify who is most at risk for developing a psychiatric 
illness and the likely functional decline that frequently accompanies it, and to distinguish 
the truly at-risk people from those just experiencing the expected ups and downs of 
college life.  Many of the early signs of psychiatric illnesses can easily be misinterpreted 
as “normal” mood swings of an adolescent or young adult, and a decrease in functioning 
is not always a harbinger of persistent functional impairment.  However, studies have 
shown that a relatively large proportion of college students have mental health problems 
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that are more than just transient issues related to adjustment or other temporary factors. 
For this reason we need to have better predictive markers of both clinical and functional 
future decline in this population (Zivin, Eisenberg, Gollust, & Golberstein, 2009).  A 2-
year longitudinal study following 763 college students found that 60% of the students 
who had a mental health problem at baseline were still struggling with this problem two 
years later, to various degrees across different disorders (Zivin et al., 2009). Additionally, 
this study found that a positive screen for a specific psychiatric disorder (such as 
depression, anxiety, eating disorder) at baseline was highly predictive of a positive screen 
for the same condition two years later, indicating that clinically significant symptoms in 
this population are more persistent than one would expect if these symptoms resulted 
merely from normal college related transient stress (Zivin et al., 2009).  Because so many 
college students have mental health issues that are more than just transient, it is likely that 
in many cases the struggle with these issues would be associated with some degree of 
impairment or decline in cognitive, emotional, or physical functioning.  
Functioning and Mental Illness 
 While the functional impairments of individuals with mental illness have been 
studied extensively, most of this research has focused on neuropsychological functioning 
rather than psychosocial measures of functioning in the real world, such as success in 
work, school, or social interactions (Fava, Iosifescu, Pedrelli, & Baer, 2009).  
Additionally, this research has been most often conducted in young people who are either 
experiencing an initial episode, have already been diagnosed, or in those with one type of 
risk factor, such as a first-degree relative with mental illness (Martínez-Arán et al., 2004). 
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There is currently little known about the functioning of at-risk individuals who are 
showing only mild attenuated symptoms, and how functioning in at-risk individuals may 
change over time.   From a clinical perspective it is important to understand how 
individuals with a variety of risk factors for developing a psychiatric illness are able to 
function, not only to facilitate their recognition but also to increase our understanding of 
the course of decline that occurs during the very earliest stages of the illness, starting 
from before the onset of overt, highly disabling symptoms.   
Functioning in College Students, Past Studies 
As mentioned above, the majority of studies of functioning conducted in college 
students have been task-based assessments of neuropsychological functioning.  These 
studies have compared, in a cross-sectional manner, controls and at-risk individuals.  A 
study of 98 college students found that a group at high risk for psychosis, as measured by 
scores on the Perceptual Aberration Scale and Magical Ideation Scale greater than 2 
standard deviations above the mean, did not differ from controls in general intelligence, 
as measured by IQ (Suhr, 1997).  However, the two groups did significantly differ on two 
measures of executive functioning (the interference subscale of the Stroop Color and 
Word Test and the percentage of perseverative errors on the Wisconsin Card Sorting 
Test), suggesting that people at risk for psychosis have poorer executive functioning, 
specifically inhibitory control, than those who are not at risk (Suhr, 1997).  
 In a study conducted in South Korea, a group of female college students with high 
levels of schizotypal traits including odd beliefs/magical thinking, 
suspiciousness/paranoid ideation, disorganization, and social anxiety were compared to a 
 6 
control group on a series of neuropsychological tests including the Rey-Osterrieth 
Complex Figure Test, the Wisconsin Card Sorting Test, the Trail Making Test, and the 
Controlled Oral Word Association Test (Kim, Oh, Hong, & Choi, 2011). Results showed 
that the students with schizotypal traits committed significantly more total and pervasive 
errors on the Wisconsin Card Sorting Tests than controls, indicating poorer executive 
functioning including decreased conceptualization, reasoning, and mental flexibility skills 
(Kim et al., 2011).   
Although these measures of neuropsychological functioning mentioned above are 
well-validated objective tests of cognition, they are not necessarily easy to use in every 
day, non-research settings, such as in a clinic or a mental health screening of college 
students.  These measures can be labor intensive to collect and are subject to learning 
effects (Fava et al., 2009).  For these reasons, in our study we primarily focused on 
validated self-report indicators of overall functioning (such as the ability to maintain 
social activities, energy level, and general feelings of health) and our goal was to identify 
the characteristics of the at-risk students that predict decline in these measures.  
Although much is known about the predictors of worsening of symptoms in 
college students, much less is known about predictors of functional decline in this group. 
The few longitudinal studies of functioning in non-clinical populations have mostly been 
related to substance abuse. A 2007 study of 92 college students self-reporting their 
drinking behaviors on the Young Adult Alcohol Consequences Questionnaire found that 
the initial negative consequences of alcohol consumption was negatively associated with 
end of semester GPA, which was used as an overall index of students’ functioning (Read, 
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Merrill, Kahler, & Strong, 2007).  The relationship between drinking, specifically binge 
drinking, and poor executive functioning in college students has been demonstrated in a 
number of studies (Parada et al., 2012).  
Declining energy is a very common, non-specific functional consequence of many 
psychiatric illnesses.  In a college setting, increased fatigue has serious implications, 
possibly preventing a student from maintaining a productive schedule and meeting 
academic goals.  A longitudinal study of 1,741 non-clinical subjects recruited from the 
community in Baltimore found that the presence of a depressive episode and number of 
somatization symptoms were strong predictors both of fatigue onset and chronicity 
(Addington, Gallo, Ford, & Eaton, 2001). In a sample of undergraduate college students, 
it was found that those with more self-reported depressive symptoms had increased odds 
of a lower cumulative GPA, even after adjusting for age, school year, and substance 
abuse (Turner, Thompson, Huber, & Arif, 2012). Therefore, in light of this prior work 
and the relative dearth of longitudinal studies in at-risk young adults, there is clearly a 
need for more research on how functioning changes over time in college students, 
particularly since an increase in clinical symptoms coupled with impaired functioning is 
the hallmark of psychiatric diagnosis (Diagnostic and Statistical Manual of Mental 
Disorders, 4
th
 ed.).  
Known Risk Factors for Psychiatric Illness 
The question we hope to answer through this study is whether known risk factors 
for developing a psychiatric illness can also be used to predict whether college students in 
some distress are likely to be able to cope, or alternatively experience a decline in 
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functioning.  Three known risk factors for developing a psychiatric illness are a history of 
childhood trauma, a family history of psychiatric illness, and subsyndromal symptoms.  
Childhood Trauma and Psychiatric Illness  
There is a multitude of evidence showing that adverse events occurring during 
childhood, such as abuse, neglect, or poverty increase the risk for the later development 
of numerous psychiatric illnesses. Higher levels of traumatic events during childhood 
have been linked to higher levels of most types of psychopathology, particularly anxiety 
and depressive disorders (Copeland WE, 2007). Also, a 2007 analysis of the National 
Comorbidity Survey found that childhood physical abuse significantly predicted the later 
development of psychosis, after controlling for depression in the whole sample (Shevlin, 
Dorahy, & Adamson, 2007).  Additionally, there is a positive correlation between the 
number of traumatic childhood events and the likelihood of later psychosis (Shevlin et 
al., 2007).  The association between increased risk for psychosis and trauma exposure is 
found independent of gender, socioeconomic status, and IQ (Arseneault et al., 2011).  
Also as expected, childhood trauma, specifically child-abuse, predicts adult levels of 
PTSD diagnosis (Binder, 2008).  In the current study we reasoned that because childhood 
trauma is a clear risk factor for psychiatric illness development, we would test whether it 
is also a risk factor for functional decline in college students.  
Family History and Psychiatric Illness 
 The majority of psychiatric disorders have a strong familial component, meaning 
that genetic factors play a large role in their etiology. Bipolar disorder, schizophrenia, and 
autism have the highest levels of heritability of psychiatric disorders (Kendler KS, 2001). 
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For example, having a first degree relative with schizophrenia or bipolar disorder 
increases the rate of developing the disorder ten-fold (Andreasen et al., 1987; 
Lichtenstein et al., 2009).  Researchers have repeatedly demonstrated the heritability of 
major depressive disorder, specifically in regards to recurrence and early age of onset 
(Levinson, 2006).  Longitudinal studies examining family history have found a 
significant elevation in prevalence and recurrence for not just depression, but also anxiety 
disorders, alcohol and drug dependence, and psychotic disorders in those with a family 
history versus those without (Milne BJ, 2009). Twin and adoption studies have proven 
that familial factors predisposing individuals to schizophrenia also increase the risk for 
other schizophrenia related personality disorders (Kendler & Diehl, 1993). The 
relationship between family history and disorder prevalence has been replicated in non-
clinical epidemiological studies and is evident, even when controlling for environmental 
factors (Kendler, Davis, & Kessler, 1997).  
Subsyndromal Symptoms and Psychiatric Illness 
 It is well accepted that many psychotic disorders are preceded by a period of 
attenuated psychotic symptoms (Keshavan, DeLisi, & Seidman, 2011 ; A R Yung & 
McGorry, 1996). Regarding bipolar disorder, the large majority of individuals who 
develop a diagnosis experience some symptoms within the 10 years prior to actual 
diagnosis of the disorder (Tijssen et al., 2010).  Additionally, the presence of sub-
threshold depressive symptoms predicts the likelihood of onset of major depression 
disorder and bipolar disorder (Regeer et al., 2006).  Thus, the presence of mild 
symptoms, especially when coupled with a family history of illness or childhood trauma, 
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is an important risk factor to consider when examining factors that may predict a 
transition from subthreshold syndromes to a clinical disorder (Johns & Van Os, 2001). 
Specific Aims of the Current Study and Hypotheses 
In the current analysis, we examined a subset of data collected in the project “A 
Multi-Site, Collaborative, University-Based Program For the Prevention of Youth 
Suicide,” conducted by the Massachusetts General Hospital Depression and Clinical 
Research Program.  Our goal was to gain insight about predictors of changes in the 
functioning of college students over time.  By tracking functioning over one year, we 
sought to determine whether young people with subsyndromal or minimal symptoms are 
more likely to experience a functional decline over the following year if they had either 
1) a history of adversity during childhood (childhood trauma) or 2) a family history of 
psychiatric illness. Additionally, we were interested in how symptoms of depression and 
psychosis, and levels of overall resilience influence functioning over time. Therefore, our 
two main research questions are the following: 
1) What are the characteristics of college students who are functioning poorly at the 
baseline?  
2) What is predictive of a decline in functioning one year later in at-risk college 
students? 
We hypothesized that elevated level of subsyndromal symptoms, poor overall resilience, 
a family history of psychiatric illness, and a history of traumatic experiences during 
childhood each predict: 
1) Poor everyday psychological functioning at baseline (Hypothesis #1) 
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2) A decline in functioning one year later (Hypothesis #2) 
We tested these hypotheses by analyzing data from mental health screenings that were 
conducted at two universities in the Boston area, in which subjects filled out 
questionnaires assessing a variety of mental health domains and psychological 
functioning.  Subjects with initially elevated scores on depression, psychosis, and 
suicidality measures were followed over time and completed online questionnaires 
reassessing these mental health domains one month and thirteen months later, allowing us 
to determine correlates of poor functioning and predictors of functional decline in at-risk 
college students.  
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METHODS 
Study Design 
 This study is an analysis of a subset of existing questionnaires and clinical data 
obtained from a larger project called “A Multi-Site, Collaborative, University-Based 
Program for the Prevention of Youth Suicide.” This ongoing project is conducted by the 
Depression and Clinical Research Program (DCRP) of Massachusetts General Hospital 
(MGH).  In this study, mental health screenings are performed 1-3 times per year at local 
colleges or universities in the Boston area.  The analyses presented in this thesis used data 
collected in 2010.  This cohort is comprised of subjects enrolled at screenings conducted 
at two universities, one large private research university and one smaller private business 
university.  Students of both schools are currently still active in the follow-up phase of 
the study.  
Screening Procedures 
Screening Booth and Consenting 
  For two days at each participating university, staff from the DCRP set up a table 
in a high traffic area of the school for eight hours advertising “free psychological 
screenings.” When a student expressed interest in participating, a DCRP staff member 
gave he/she two copies of the consent form (one to keep and one to be kept on record at 
the DCRP) and a packet of the screening questionnaires.  A psychiatrist or psychologist 
cosigned both copies of the consent form.  
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Screening Packet 
Once the subject agreed to participate in this initial screen portion of the study he or 
she filled out a screening questionnaire packet assessing a variety of domains. The 
screening packet for the two 2010 screenings consisted of the following questionnaires:  
1. Measures of negative affect: Beck Depression Inventory (BDI), Suicides Behaviors 
Questionnaire-Revised (SBQ-R), Anxiety Symptoms Questionnaire (ASQ) 
2. Measures of psychosis: 21-Item Peters et al. Delusions Inventory (PDI), Launay-
Slade Hallucinations Scale (LSHS) 
3. Measures of functioning: Massachusetts General Hospital Cognitive and Physical 
Functioning Questionnaire (CPFQ), 12-Item Short-Form Health Survey (SF-12) 
4.  Measure of substance abuse: Consumptive Habits Questionnaire-Revised (CHQ-R)  
5. Measure of resilience: Connor-Davidson Resilience Scale (CD-RISC)  
6. Measure of attachment styles:  Attachment Style Questionnaire 
7. Assessment of psychiatric diagnosis: Psychiatric Diagnostic Screening Questionnaire 
(PDSQ)  
8. A 15-item questionnaire assessing demographic characteristics and a contact 
information sheet.  
Initial Packet Scoring and Interview Qualifications 
 Once a subject completed the screening packet, a research assistant quickly scored 
the BDI and PDI to determine if the student qualified for a brief clinical interview. The 
clinical interview inclusion criteria were aimed at identifying those at-risk for the 
development of mental illness based on the presence of subsyndromal symptoms (see 
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Introduction), and healthy controls.  To qualify for a clinical interview, a subject was 
required to have one or more of the following: a BDI total score  6, a score on the 
suicide question of the BDI  (item #9)  1, or a PDI total score > 8.  A BDI of  6 was 
chosen as the inclusion criterion for subsyndromal depression, because an analysis 
conducted in the study’s previously collected sample of college students (n = 1,519) 
revealed that participants with BDI scores between 6 and 11 represent a unique, 
subsyndromal cluster within the full distribution of scores. A PDI score of 8 was chosen 
as the cut-off score to indicate the presence of subsyndromal psychotic symptoms (i.e. 
delusional thinking) because a previous study using the PDI in patients with psychotic 
disorders and controls found that a score of greater than 8 best distinguished clinically 
significant delusional thinking from non-clinically significant delusion-like beliefs (Preti 
et al., 2007). To prevent any possible stigmatizing of those who screened positive and to 
obtain a healthy comparison group, students with BDI scores = 0 also qualified for the 
clinical interview. For students who did not qualify for the interview, participation in the 
study was complete after completion of the screening questionnaires.  Anyone that 
qualified for the clinical interview was automatically eligible to participate in the follow 
up portion of the study.  
The Clinical Interview 
The brief clinical interview lasted 15 minutes. During this time, a DCRP 
psychiatrist or psychologist administered the mood module of the Structured Clinical 
Interview for DSM-IV Axis I Disorders – Patient Edition (SCID-I/P) and conducted a 
clinical interview that covers psychiatric symptoms and treatment history, symptoms of 
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other axis I disorders, and basic demographic information. In the event an individual was 
found to be at imminent risk of suicide they would be asked to visit the MGH Acute 
Psychiatric Service and have a full evaluation, and/or go to the DCRP for a full 
evaluation by a psychiatrist. In 2010 no students were deemed to be at imminent risk for 
suicide.   
Longitudinal Follow-Up Assessments  
 Any student who qualified for the clinical interview after filling out the initial 
screening packet was eligible to participate in the longitudinal follow up portion of the 
study. Students who participated in this four-year follow-up phase of this study 
completed online questionnaires one month after the screening, and every six months for 
the four years following the screening. Participants were mailed $20 in the form of a 
check for each follow-up assessment they completed.  
Month 1 Follow-Up Assessment  
The subjects enrolled in the longitudinal portion of the study completed packet 1 
one month after the initial screening via an online questionnaire.  In 2010, the Month 1 
packet consisted of the following questionnaires:  
1. Measures of negative affect: BDI, SBQ-R, ASQ, State-Trait Anxiety Inventory 
(STAI)  
2. Measures of functioning: CPFQ, SF-12 
3. Measure of substance abuse: CHQ-R 
4. Measure of childhood trauma: Childhood Trauma Questionnaire (CTQ) 
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5. Assessment of psychiatric illness: PDSQ 
6. Measures of family history or psychiatric illness: Previous and Family Psychiatric 
History, Environmental Stressors and Social History Questionnaires 
7. Measure of resilience: CD-RISC 
8. Other domains: Buss-Perry Scale capturing cognitive, affective, and behavioral 
dimensions of hostility, Barratt Impulsivity Scale (BIS) assessing impulsive 
personality traits, Aberrant Salience Test, and the Well Being Scale (WB) 
Month 7, 13, 19, 25, 31, 27, 43, 49 Follow-Up Assessments  
Packet 2, completed by subjects eight times, at Months 7, 13, 19, 25, 31, 37, 43, 
and 49 consists of the following questionnaires: BDI, PDI, SBQ-R, CHQ-R, LSHS, SF-
12, CPFQ, CD-RISC, ASQ, a Demographics questionnaire, STAI, Well being Scale, and 
the PDSQ.  
Table 1 summarizes the contents and dates of each questionnaire packet: 
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Table 1: Questionnaires at Each Time Point 
Initial Screen Month 1 (Packet 
1)  
Month 7, 13, 19, 25, 31, 37, 43, 49 
(Packet 2) 
ASQ 
Attachment Styles 
BDI 
CD-RISC  
CHQ-R  
CPFQ  
Demographics 
PDI 
PDSQ  
SBQ-R 
SF-12  
LSHS 
 
Aberrant Salience 
ASQ  
BDI  
BIS 
Buss Perry 
CD-RISC  
CHQ-R  
CPFQ  
CTQ 
Demographics 
Family History 
PDSQ 
SBQ-R 
SF-12  
STAI 
WB 
ASQ 
BDI 
CD-RISC  
CHQ-R 
CPFQ 
Demographics  
LSHS  
PDI 
PDSQ 
SBQ-R 
SF-12  
STAI 
WB 
 
 
 
 
 
 
 
 
 
 
 18 
The following flowchart (Figure 1) shows the study procedures and sample size (N) for 
each follow up time point in the current analysis of the 2010 cohort: 
 
Figure 1: Flowchart of study procedures  
 
Measures of Interest 
 For the purposes of this study we examined data collected with a subset of the 
questionnaires administered during the initial screenings and online follow-up 
assessments: two measures of psychological functioning (our primary outcome variables) 
and five risk factors for functional decline (the hypothesized predictors). The two 
measures of functioning we examined were the 12-Item Short-Form Health Survey (SF-
12) and the MGH Cognitive and Physical Functioning Questionnaire (CPFQ).  The SF-12 
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has two subscales: Mental and Physical.  Although our hypothesis related only to the 
mental subscale we examined the physical subscale as a control outcome.  Both SF-12 
subscales are comprised of 6 questions, with higher scores indicating better functioning.  
Overall the SF-12 covers eight domains of health that include: physical functioning, role 
limitations due to physical health, bodily pain, general health perceptions, vitality, social 
functioning, role limitations due to emotional problems, and mental health (Ware, 
Kosinski, & Keller, 1996). The CPFQ is a 7-item questionnaire designed for the 
assessment of cognitive and executive functioning that has been used previously 
primarily in the longitudinal evaluation of patients with mood and anxiety disorders, with 
higher scores indicating poorer functioning (Fava et al., 2009).  Whereas the CPFQ has 
been used in the past as a self-report measure of cognitive and executive functioning 
primarily in depressed patients, the SF-12 has been used in a myriad of populations, 
including college students, and measures work and social functioning.  We used the 
CPFQ and SF-12 Mental Subscale as our main outcome measures because we sought to 
understand both the changes in subjective cognitive functioning (measured by the CPFQ) 
previously shown to be associated with depression, since this is the most common 
symptom experience in our cohort, as well as changes in overall social and work 
functioning (measured by the SF-12 Mental Subscale).      
Our predictive measures of interest (dependent measures) were: childhood 
trauma, family history of psychiatric illness, resilience, depressive symptoms, and 
psychotic symptoms.  Levels of childhood trauma were measured using the Childhood 
Trauma Questionnaire (CTQ), a 28-item screening tool with questions assessing physical 
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neglect, emotional neglect, physical abuse, emotional abuse, and sexual abuse (Paivio & 
Cramer, 2004). Family history of psychiatric illness was assessed by the question, “Has 
anyone in your immediate family had significant emotional problems or problems with 
substance abuse? Some common disorders that would fall into this category are: 
Depression, Manic-Depression, Alcoholism, Drug Addition, Obsessive-Compulsive 
Disorder, Panic Disorder, and other types of severe anxiety, Post-Traumatic Stress 
Disorder, Borderline Personality Disorder, Schizophrenia.”  If the subject answered “yes” 
to this question he/she was asked to provide details about the illness of this family 
member, including the specific diagnosis, whether or not the relative received treatment 
and medication, and hospitalizations for this condition.  Depressive symptoms were 
assessed using the Beck Depression Inventory (BDI), a 21-item questionnaire for the 
assessment of degree of depression (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961). 
The Peters Delusions Inventory (PDI), a 21-item questionnaire for the psychometric 
measurement of schizotypal traits and symptoms, particularly delusions, was used as our 
measure of psychotic symptoms (E. Peters, Joseph, Day, & Garety, 2004). Lastly, 
resilience was measured by the 25-item measure Connor-Davidson Resilience Scale (CD-
RISC) (Connor & Davidson, 2003).  
Statistical Analyses 
Characterizing the Sample 
Descriptive statistics were calculated for both the larger cohort that included all 
subjects screened, and the smaller cohort of subjects who qualified for the longitudinal 
follow-up portion based on their baseline BDI and PDI scores. We used independent 
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sample t-tests to compare baseline questionnaire scores of those who completed the 
longitudinal assessments at Month 13, the “completers,” vs. those who qualified but 
failed to complete the follow up assessments.  These t-tests allowed us to determine if our 
sample of “completers” was representative of those who qualified for the longitudinal 
assessments.  Additionally, we calculated means and standard deviations of scores on the 
baseline symptom questionnaires.   
Correlates of Functioning at Baseline  
Pearson’s correlations were calculated to test Hypothesis #1 (see Introduction).  
We determined which measures collected during the screening correlated with 
functioning at baseline, initially in the overall sample of all the subjects who were 
screened.  Next, we conducted the same analysis in two additional groups: those who did 
or did not qualify for the longitudinal portion of the study.  Last, we compared the 
correlations calculated for the two groups (qualifiers for the longitudinal assessment vs. 
non-qualifiers) to determine if there was a statistically significant difference in the 
strength of the correlations with functioning measures between these two groups.   
Predictors of Functional Decline  
To test our main research question (Hypothesis #2, see Introduction) we used 
linear regression to test whether Month 1 CTQ score, presence or absence of a family 
psychiatric history, initial BDI score, initial PDI score, and initial CD-RISC score 
predicted functioning at Month 13, controlling for the initial level of functioning. 
Because we were interested in examining functional decline in an “at-risk” population, 
we conducted the linear regression described above in the subset of subjects who were 
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free of a psychiatric diagnosis.  Subjects were identified as having a psychiatric diagnosis 
(and thus removed from the longitudinal analysis) in two ways: 1) by screening positive 
for Major Depression Disorder during the SCID mood module during the screening 2) by 
self-reporting a psychiatric diagnosis at the Month 1 assessment.  
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RESULTS 
Participants  
 475 individuals were screened at the two universities, 58.3% (N=277) at the larger 
institution and 41.7% (N=198) at the smaller one.  Participants were predominantly 
female (N=271, 67.8%) and white (N=260, 68.8%), with an average age of 19.45 
(SD=1.21) years.  Individuals from all school years participated in the screenings, with 
the largest majority being freshman (N=123, 31.7%).  While parental education level was 
varied, the majority of students’ mothers (N=244, 64%) and fathers (N=269, 72.9%) had 
a 4 year college degree or higher. The average grade point average (N=327) of the sample 
was a 3.39 (SD=.37). The sample was generally healthy, with only 15.3%  (N=57) 
reporting a chronic medical condition.  Of these 57 students reporting medical conditions, 
only 2 students reported psychiatric conditions; the remaining students reported non-
psychiatric conditions, the majority asthma (N=37). Demographic characteristics of the 
screened subjects are summarized in Table 2.    
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Table 2: Demographic Characteristics of Screened Sample, N=475 
Variable N (%) 
Gender 
    Female 
    Male 
400 
    271 (67.8) 
    129 (32.3) 
School Year 
    Freshman 
    Sophomore 
    Junior 
    Senior 
    Other 
388 
    123 (31.7) 
    90 (23.2) 
    96 (24.7) 
    72 (28.6) 
    76 (1.5) 
Ethnicity 
    White 
    African American 
    Asian  
    Hispanic 
    Do Not Wish to Provide 
379 
    260 (68.8) 
    12 (3.2) 
    81 (21.4) 
    16 (4.2) 
    7 (1.8) 
International Student 
    No 
    Yes 
388 
    364 (93.8) 
    24 (6.2) 
Chronic Medical Condition 
    No 
    Yes 
385 
    326 (84.7) 
    57 (15.3) 
Mother Education 
   < HS diploma: 
    HS diploma or equivalent: 
    Some College 
    2 Year College Degree 
    4 Year College Degree 
    Some Advanced Graduate Study 
    Graduate/Professional Degree 
381 
    4 (1) 
    66 (13.9) 
    30 (7.9) 
    37 (9.7) 
    141 (37) 
    24 (6.3) 
    79 (20.7) 
Father Education 
    < HS diploma: 
    HS diploma or equivalent: 
    Some College 
    2 Year College Degree 
    4 Year College Degree 
    Some Advanced Graduate Study 
    Graduate/Professional Degree 
369 
    7 (1.9) 
    67 (18.2) 
    13 (3.5) 
    13 (3.5) 
    144 (39) 
    27 (7.3) 
    98 (26.6) 
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Characterizing the Screened Sample 
 We calculated descriptive statistics for all the questionnaires administered at 
baseline in the screened sample.  Although 475 people were screened, not all individuals 
completed each questionnaire in entirety so the N for each screening measure does not 
always equal 475.  Descriptive statistics for questionnaire scores are given in Table 3 
below.   
Table 3: Descriptive Statistics of Baseline Questionnaire Scores in Screened Samples 
Questionnaire N Minimum Maximum Mean Standard Deviation 
BDI 
PDI 
SBQ-R 
LSHS 
CD-RISC 
ASQ Intensity 
ASQ Frequency 
PDSQ MDD 
PDSQ Psychosis 
Secure Attachment 
CPFQ 
SF-12 Physical 
SF-12 Mental 
470 
469 
445 
470 
465 
469 
464 
472 
474 
465 
472 
471 
473 
0 
0 
3 
0 
28 
0 
0 
0 
0 
1 
9 
25 
4.17 
49 
21 
14 
63 
136 
140 
163 
16 
4 
7 
35 
100 
100 
7.26 
5.27 
4.44 
8.91 
73.15 
35.37 
32.98 
3.80 
.20 
4.2 
16.57 
87.85 
70.62 
7.34 
3.55 
2.15 
9.32 
15.24 
27.87 
27.71 
3.47 
.59 
1.74 
4.35 
15.19 
22.21 
BDI= Beck Depression Inventory, PDI= Peters et al. Delusions Inventory, SBQ-R= 
Suicide Behaviors Questionnaire, LSHS= Launay-Slade Hallucination Scale, RISC= 
Connor-Davidson Resilience Scale, ASQ= Anxiety Symptoms Questionnaire, PDSQ 
MDD= Psychiatric Diagnostic Screening Questionnaire Major Depressive Disorder 
Subscale, PDSQ Psychosis= Psychiatric Diagnostic Screening Questionnaire Psychosis 
Subscale, CPFQ= Cognitive and Physical Functioning Questionnaire, SF-12= Short 
Health Form  
 
As a point of interest we conducted independent samples t-tests to determine how 
the two schools differed on baseline measures. We found a significant difference in mean 
BDI scores between the two schools, with a significantly lower BDI (M=6.65, SD=6.85), 
or less depressive symptoms, for the students at the larger school compared to the 
students at the smaller school (M=8.11, SD=7.90); t(468)= -2.14, p<.05.  Additionally, 
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mean intensity of anxiety, as measured by the Anxiety Symptoms Questionnaire (ASQ) 
was greater in the smaller school (M=42.46, SD=31.03) than in the larger school 
(M=30.37, SD=24.24); t(467)= -4.73, p<.005.  Lastly, the students at the smaller school 
had significantly poorer cognitive and physical functioning, as measured by the CPFQ, 
(M=17.27, SD=4.74) compared to students at the larger school (M=16.07, SD=3.99); 
t(470)= -2.97, p<.005.  A similar statistically significant difference in functioning was 
found when using the SF-12 Mental Subscale as the measure of functioning. To 
summarize, the students at the smaller school were more depressed, more anxious, and 
were functioning more poorly (as measured by the CPFQ and SF-12 Mental Subscale) 
compared to those at the larger school. The means of the scores on each measure for each 
school are presented in Table 4. 
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Table 4: Results of the comparisons between schools  
Screening 
Questionnaire 
Mean SD Degrees of 
Freedom 
t 
BDI  
    Large School  
    Small School 
 
6.65 
8.10 
 
6.85 
7.90 
 
468 
 
2.13 * 
PDI 
    Large School  
    Small School 
 
5.27 
5.27 
 
3.39 
3.77 
 
467 
 
.00 
SBQ-R 
    Large School  
    Small School 
 
4.42 
4.47 
 
2.12 
2.20 
 
443 
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LSHS 
    Large School  
    Small School 
 
9.01 
8.77 
 
9.60 
8.97 
 
468 
 
.28 
CD-RISC 
    Large School  
    Small School 
 
73.38 
72.84 
 
15.28 
15.21 
 
463 
 
.37 
ASQ Intensity 
    Large School  
    Small School 
 
30.37 
42.46 
 
24.24 
31.03 
 
467 
 
4.73 *** 
ASQ Frequency  
    Large School  
    Small School 
 
32.82 
38.31 
 
65.38 
28.86 
 
463 
 
1.09 
PDSQ Psychosis  
    Large School  
    Small School 
 
.18 
.24 
 
.56 
.64 
 
472 
 
1.17 
CPFQ 
    Large School  
    Small School 
 
16.07 
17.27 
 
3.99 
4.74 
 
470 
 
2.97 *** 
SF-12 Physical 
    Large School  
    Small School 
 
88.79 
86.51 
 
14.88 
15.56 
 
469 
 
1.61  
SF-12 Mental   
    Large School  
    Small School 
 
74.71 
64.83 
 
18.85 
25.17 
 
471 
 
4.88 *** 
*=t  .05, **=t  .01, ***=t  .005  
BDI= Beck Depression Inventory, PDI= Peters et al. Delusions Inventory, SBQ-R= 
Suicide Behaviors Questionnaire, LSHS= Launay-Slade Hallucination Scale, CD-RISC= 
Connor-Davidson Resilience Scale, ASQ= Anxiety Symptoms Questionnaire, PDSQ 
Psychosis= Psychiatric Diagnostic Screening Questionnaire Psychosis Subscale, 
CPFQ= Cognitive and Physical Functioning Questionnaire, SF-12= Short Health Form  
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Longitudinal Qualifiers 
Of the 475 individuals screened at baseline, 183 had PDI or BDI scores that 
qualified them for the clinical interview, and subsequently the follow up assessments.  
150 subjects had a BDI total score  6, 38 had a BDI item #9 score  1, 44 had a PDI 
total score >8, and 26 qualified as controls with a BDI total score of 0.  However, many 
subjects fell into more than one of these categories.  The number of subjects who 
qualified for the longitudinal portion of the study based on each criterion can be seen in 
Table 5 (below).  
Table 5: Number of Subjects with elevated BDI, PDI, or BDI item #9 scores qualifying 
them for the longitudinal portion of the study  
Criteria for Enrollment in Longitudinal Portion  N 
BDI total score  6 only 91 
BDI suicide item #9 score  1 only 2 
PDI score > 8 only 6 
BDI total score = 0 only (controls) 22 
Met BDI, PDI, and BDI #9 score criteria  12 
Met BDI and PDI total score criteria  26 
Met BDI and BDI #9 score criteria  24 
Met PDI and BDI #9 score criteria  0 
Total 183 
 
We compared the demographic characteristics of those who qualified for the 
longitudinal portion of the study to the larger cohort of students screened. This allowed 
us to determine if our longitudinal sample was similar to our screened sample 
demographically. We found that the composition of the screened and longitudinal 
samples were nearly identical with respect to gender, age, school year, GPA, ethnicity, 
and parental education.  Full demographic characteristics for the longitudinal sample can 
be seen in Table 6.  
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Table 6: Demographics of Longitudinal Sample (Completers & Non-completers), N=183 
Variable N (%) 
Gender 
    Female 
    Male 
181 
    123 (68) 
    58 (32) 
School Year 
    Freshman 
    Sophomore 
    Junior 
    Senior 
    Other 
167 
    56 (33.5) 
    35 (21.0) 
    43 (25.7) 
    30 (18) 
    3 (1.8) 
Ethnicity 
    White 
    African American 
    Asian  
    Hispanic 
    Do Not Wish to Provide 
165 
    108 (65.5) 
    7 (4.2) 
    39 (23.6) 
    9 (5.5) 
    2 (1.2) 
International Student 
    No 
    Yes 
167 
    156 (93.4) 
    11 (6.6) 
Chronic Medical Condition 
    No 
    Yes 
166 
    136 (81.9) 
    30 (18.1) 
Mother Education 
   < HS diploma: 
    HS diploma or equivalent: 
    Some College 
    2 Year College Degree 
    4 Year College Degree 
    Some Advanced Graduate Study 
    Graduate/Professional Degree 
163 
    3 (1.8) 
    27 (16.6) 
    13 (8) 
    17 (10.4) 
    59 (36.2) 
    13 (8) 
    31 (19) 
Father Education 
    < HS diploma: 
    HS diploma or equivalent: 
    Some College 
    2 Year College Degree 
    4 Year College Degree 
    Some Advanced Graduate Study 
    Graduate/Professional Degree 
159 
    5 (3.1) 
    29 (18.2) 
    3 (1.9) 
    8 (5) 
    62 (39) 
    11 (6.9) 
    41 (25.8) 
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Completers vs. Non Completers 
 To ensure that those who completed the Month 13 longitudinal questionnaires 
were representative of those who qualified for the longitudinal portion of the study, we 
compared the “completers” vs. “non-completers” on all baseline questionnaire measures 
with independent samples t-tests. We found that there were no significant differences 
between those who qualified for the longitudinal portion of the study and completed the 
Month 13 assessments (N=76) vs. those who qualified but did not complete (N=108), on 
all scales except for the SF-12 Physical Subscale. Those who did not complete had a 
significantly higher mean SF-12 Physical Subscale score t(181) = 2.03, p < .05, 
indicating better baseline physical functioning.  
Baseline Correlates of Functioning 
 Using Pearson’s Correlations we tested Hypothesis #1, testing whether any of our 
predictor variables collected at baseline (BDI, PDI, CD-RISC) correlated with the 
functioning measures at baseline. We then conducted secondary exploratory analyses in 
the baseline screening data, to see if other symptom measures collected also correlated 
with the functioning measures. These other symptom measures included: SBQ-R, LSHS, 
RISC, Secure Attachment, ASQ Intensity, ASQ Frequency, PDSQ MDD subscale, and 
the PDSQ Psychosis subscale. As predicted, we found that all of our functioning 
measures significantly correlated with our predicted baseline measures at the p=.01 
significance threshold level. Additionally, we found that all of our exploratory symptom 
measures correlated with all functioning measures at a p=.01 level, with the exception of 
the Secure Attachment and SF-12 Physical Subscale measures which were correlated at 
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the p=.005 significance threshold level.  Thus, those with worse functioning at baseline 
had more depression and psychotic symptoms, and were less resilient.  Additionally, 
those with worse functioning had greater suicidal ideation, more anxiety, and less secure 
attachment.  It is important to note that for these correlations the direction (negative vs. 
positive) is opposite in the SF-12 Physical and Mental Subscales compared to the CPFQ.  
This is because a higher score on the CPFQ indicates worse functioning, whereas on the 
SF-12 a higher score indicates better functioning.  Detailed correlation results are 
presented in Table 7.  
Table 7: Correlates of Functioning Measures at Baseline in Screened Students 
(Pearson’s R values)  
Screening Questionnaires SF-12 Physical,  
N= 404 
SF-12 Mental, 
N=406 
CPFQ, 
N=405 
BDI 
PDI 
CD-RISC 
-.35 *** 
-.26 ***  
.24 *** 
-.69 *** 
-.39 *** 
.50 *** 
.64 *** 
.34 *** 
-.42 *** 
SBQ-R 
LSHS 
SA 
ASQ Intensity 
ASQ Frequency 
PDSQ MDD  
PDSQ Psychosis 
-.17 *** 
-.32 ***  
.12 ** 
-.38 *** 
-.17 ***  
-.35 *** 
-.20 *** 
-.41 *** 
-.40 *** 
.26 *** 
-.69 *** 
-.336 *** 
-.74 *** 
-.26 *** 
.25 *** 
.35 *** 
-.21 *** 
.64 *** 
.30 *** 
.66 *** 
.20 *** 
*=p 

 .05, **=p 

 .01, ***=p 

 .005 
BDI= Beck Depression Inventory, PDI= Peters et al. Delusions Inventory, CD-RISC= 
Connor-Davidson Resilience Scale, SBQ= Suicide Behaviors Questionnaire, LSHS= 
Launay-Slade Hallucination Scale, SA=Secure Attachment, ASQ= Anxiety Symptoms 
Questionnaire, PDSQ MDD= Psychiatric Diagnostic Screening Questionnaire Major 
Depressive Disorder Subscale, PDSQ Psychosis= Psychiatric Diagnostic Screening 
Questionnaire Psychosis Subscale 
 
Although information regarding childhood trauma and family history of 
psychiatric illness was asked at Month 1, we were interested in how these measures 
related to baseline functioning.  Using Pearson’s Correlations, we found that CTQ total 
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scores were not significantly correlated with any baseline functioning measure (N=107; 
R’s < .19 ; p’s >.05).  Additionally, using independent samples t-tests, we found that 
those with a family history of psychiatric illness did not have significantly lower baseline 
functioning than those without a family history (t’s >.27 ; p’s >.05).   
We then performed the same analysis in: 1) those who qualified for the 
longitudinal portion of the study, “qualifiers” and 2) those who did not qualify for the 
longitudinal portion of the study, “non-qualifiers.” We found that in the non-qualifiers, 
scores on all the symptom measures correlated significantly, but to varying degrees, with 
all our functional measures. However, in the qualifiers, scores on the SBQ-R, CD-RISC, 
Secure Attachment Scale, and ASQ Frequency measure did not correlate significantly 
with scores on the SF-12 Physical Subscale.  Additionally, in our qualifying sample, 
SBQ-R did not significantly correlate with scores on the CPFQ.  A full presentation of 
the comparison of correlates of functioning measures at baseline in the qualifiers vs. non-
qualifiers can be seen in Table 8.
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To directly test for differences between these two groups in the strength of the 
correlations, we compared the R values for each group (qualifiers vs. non-qualifiers) for 
each correlation shown in Table 8.  We found a significant difference in the correlation 
coefficient between RISC and SF-12 Physical Subscale scores in the non-qualifiers vs. 
qualifiers (z=-2.65, p<.01), as resilience was significantly more correlated with the SF-12 
Physical Subscale in the non-qualifier group. Additionally, ASQ Frequency score was 
significantly more correlated with SF-12 Physical Subscale score in the non-qualifier 
group (z=3.26, p<.005).  The only significant difference in correlations we found with the 
SF-12 Mental Subscale was in regards to ASQ Frequency.  ASQ Frequency score was 
significantly more correlated with the SF-12 Mental Subscale score in the non-qualifier 
group, compared to the qualifier group (z=6,13, p<.001).  Similarly, non-qualifier 
subjects showed a greater correlation between ASQ Frequency and CPFQ than qualifiers 
(z=-4.94, p<.005). 
We also found, as expected, that each of our functioning measures (SF-12 
Physical, SF-12 Mental, and CPFQ) significantly correlated with the other functional 
measures at Baseline and at Month 13.  At Baseline, CPFQ scores correlated most 
strongly with SF-12 Mental Subscale scores; r(472) = -.65, p < .005.  The SF-12 Physical 
Subscale scores correlated most strongly with the SF-12 Mental subscale scores; r (471) 
= .35, p < .005.  Lastly, the SF-12 Physical Subscale scores and CPFQ scores also 
correlated significantly; r(470)= -.35, p < .005. The identical pattern of results was seen 
at Month 13. Results of the analyses of correlations among the functioning measures are 
presented in Table 9.  
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Table 9: Correlations among the Measures of Functioning at Baseline and Month 13 
(Pearson’s R Values) 
Baseline 
   
  SF-12 Physical 
  SF-12 Mental 
  CPFQ 
SF-12 Physical 
 N              B 
SF-12 Mental 
 N              B 
470 
471 
470 
1 
.348 *** 
-.347 *** 
471 
473 
472 
348 *** 
1 
-.651 *** 
Month 13 
   
  SF-12 Physical 
  SF-12 Mental 
  CPFQ 
SF-12 Physical 
N               B 
SF-12 Mental 
N              B 
69 
68 
69 
1 
.353 *** 
-.341 *** 
68 
68 
68 
.353 *** 
1 
-.688 *** 
*=p 

 .05, **=p 

 .01, ***=p 

 .005 
SF-12=12-Item Short-Form Health Survey, CPFQ= Cognitive and Physical Functioning 
Questionnaire  
Predictors of Functioning in At-Risk Subjects 
Using linear regression, controlling for baseline functioning measure scores, we 
examined the relationship between our predictor variables (CTQ, family history, 
depression and psychosis symptoms, and resilience) and our outcome measures (the three 
measures of functioning) in those who completed all relevant longitudinal assessments 
(Month 1, when the CTQ was completed, and Month 13), excluding those with a 
psychiatric diagnosis.  We removed those subjects with a psychiatric diagnosis (see 
Methods for inclusion criteria) from our linear regression because the main goal of this 
analysis was to determine predictors of functional decline in an at-risk population.  14 
people screened positive for major depression disorder (MDD) during the SCID 
assessment at the screening but did not report any other psychiatric diagnosis, 11 self-
reported a psychiatric diagnosis but did not screen positive for MDD, and 9 screened 
positive for MDD and reported a psychiatric diagnosis.  Of these 34 subjects with a 
psychiatric diagnosis, only 15 completed the Month 13 follow-up assessment. After 
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removing subjects who did not complete the longitudinal portion of the study (Month 1 
and Month 13) and those with psychiatric diagnoses, the sample size was 45 and 46 for 
the SF-12 Mental and Physical Subscales analyses, respectively, and 49 for the CPFQ 
scale analysis.   
 Using linear regression we found significant predictors of Month 13 functioning.  
We found that a higher initial PDI score (more attenuated psychotic symptoms) 
significantly predicted a decline in functioning, as measured by the SF-12 Mental 
Subscale.  Additionally, we found that a higher level of childhood trauma significantly 
predicted a decline in functioning, as measured by the CPFQ scale.  It should be noted 
that the B value for CPFQ and CTQ (see Table 10 below) is positive because higher 
scores on the CPFQ indicate poorer functioning.  We did not find any significant 
predictors of the SF-12 Physical Subscale.  
Table 10: Predictors of Functioning in At-Risk Subjects (B values)  
Predictive Measure  Mo 13 SF-12 Physical, 
N= 46 
Mo 13 SF-12 Mental, 
N=45 
Mo 13 CPFQ, 
N=49 
Initial Functioning   
CTQ 
Family History  
Initial BDI 
Initial PDI 
Initial CD-RISC  
.663 
-.066 
.210 
.036 
.106 
.072 
.243 
-.253 
.156 
.000 
-.296 * 
.166 
.274 
.504 *** 
.134 
-.140 
.173 
-.114 
*=p 

 .05, **=p 

 .01, ***=p 

 .005 
 Initial functioning represents baseline score of corresponding outcome measure 
CTQ= Childhood Trauma Questionnaire, BDI= Beck Depression Inventory, PDI= 
Peters et al. Delusions Inventory, CD-RISC= Connor-Davidson Resilience Scale, SF-
12= 12-Item Short-Form Health Survey, CPFQ= Cognitive and Physical Functioning 
Questionnaire  
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Scatterplots of Significant Results 
 To illustrate the relationships between the significant predictors and our 
functional outcomes we show scatterplots of our significant results in Figures 2 and 3. 
Figure 2 shows the association between initial PDI score and decline in functioning, as 
measured by the SF-12 Mental Subscale score at Month 13.  Figure 3 shows the 
association between Month 1 CTQ score and a decline in functioning, as measured by the 
CPFQ score at Month 13.   
 
Figure 2: Initial PDI score predicts SF-12 Mental Subscale score at Month 13  
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Figure 3: CTQ score predicts CPFQ score at Month 13 
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DISCUSSION 
Summary of Findings 
 The goal of this study was to identify 1) correlates of functioning in college 
students who completed an on-site mental health screening (examined in a cross-sectional 
analysis) and 2) predictors of functional decline in an at-risk sub-sample of these college 
students (examined in a longitudinal analysis).  Risk was defined by the presence of mild 
symptoms (depression, suicidality, and/or subsyndromal psychotic symptoms) in the 
absence of a psychiatric diagnosis.  In our cross-sectional analysis we found, not 
surprisingly, that college students with worse functioning at baseline endorsed more 
psychotic and depressed symptoms, and were less resilient.  However, there was no 
significant correlation between baseline functioning and levels of childhood trauma, and 
no significant difference in mean baseline functioning for subjects with a family history 
of psychiatric illness compared to those without. In an analysis of longitudinal data, we 
found that, in an at-risk college student population, higher levels of subsyndromal 
psychotic symptoms at baseline (i.e., delusional thinking, indicated by higher PDI scores) 
predicted a decline in mental functioning one year later, as measured by score on the SF-
12 Mental Subscale.  Additionally, in this at-risk sample, more childhood trauma (i.e., a 
higher total score on the CTQ) predicted a decline in cognitive and physical functioning 
one year later, as measured by the CPFQ.  
Baseline Measures: Relationships to Previous Findings  
 The mean BDI total score in college students screened in this study (M=7.26, 
SD=7.34) was similar to that found in a previous sample of college students who were 
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screened in a similar manner (M=6.27, SD=6.31) (Farabaugh et al., 2012).  Additionally, 
we found that compared to the mean PDI found in a previous study of 660 Spanish 
college students (M=4.30, SD=2.78) the mean PDI in our sample was similar (M=5.27, 
SD=3.55) (Fonseca-Pedrero, Paino, Santarén-Rosell, Lemos-Giráldez, & Muñiz, 2012).  
Lastly, we found that although there were no past studies specifically examining 
resilience levels, measured by the CD-RISC scale, in a college student population, the 
CD-RISC scores of our sample (M=73.15, SD=15.24) were similar, although slightly 
lower, that those in a sample of 577 individuals that included college age subjects 
(M=80.4, SD=12.8) (Connor & Davidson, 2003).  Thus, our sample of college students 
showed similar overall levels of depressive symptoms and delusional thinking as those 
found in previous studies, and possibly lower levels of resilience than a larger, general 
sample of adults.  It is not surprising that resilience might be lower in the college student 
sample, compared to the general adult population, since resilience appears to increase 
with age (Fiske, Wetherell, & Gatz, 2009).  Also, the slightly higher means on the BDI 
and PDI in our sample, compared to previous studies, may be related to the way in which 
we recruited our subjects.  Because subjects were not randomly selected from a general 
college student population but were instead enrolled by volunteering for a free mental 
health screening, it is likely that the subjects in this study were slightly more 
symptomatic than average college students.   
Correlates with Functioning at Baseline 
 Not surprisingly, we found that every symptom measure of interest (BDI, PDI, 
and CD-RISC) was correlated with every baseline functioning measure at the p= .005 
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significance threshold level.  This result is not surprising because previous studies have 
shown that having symptoms of depression or psychosis reduces functioning (Muscatell, 
Slavich, Monroe, & Gotlib, 2009; Joffe et al., 2012; Fusar-Poli, Deste, et al., 2012).  
Additionally, previous studies have shown that in times of physical or emotional stress, 
higher resilience levels are associated with better physical or mental functioning (Joffe et 
al., 2012; Gray, Luna, & Seegobin, 2012).   For example, in a study of 87 Australian 
adults with chronic pain, greater resilience (as measured by the CD-RISC) was 
significantly associated with better health related qualify of life (as measured by the 36-
Item Short Form health Survey) (Viggers & Caltabiano, 2012).  Thus, for college 
students faced with stressful situations, it is logical that those with greater resilience are 
much more likely to be functioning better at baseline.  Additionally, we found that level 
of childhood trauma was not significantly correlated with functioning measures at 
baseline, and those with a family history of mental illness were not functioning 
significantly worse at baseline than those without a family history.  These results indicate 
that a history of family mental illness or childhood trauma is not in and of itself 
associated with poor functioning in college students.     
 Surprisingly, we found that the strength of the baseline correlations with 
functioning measures in a cross-sectional analysis were different in the subjects that 
qualified for the longitudinal portion of the study (with elevated symptoms of depression, 
psychosis, or suicidality) vs. those who did not qualify.  We found that the correlation 
was significantly stronger between the SF-12 Physical Subscale and resilience in the non-
qualifying group compared to the qualifying group.  Additionally, we found a 
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significantly stronger correlation between anxiety frequency (as measured by the ASQ 
frequency subscale) and all three measures of functioning in the non-qualifying 
(compared to the qualifying) group.   
We account for this difference in correlation strengths by taking into 
consideration the way in which we obtained our sample.  In the longitudinal sample (the 
“qualifiers”), subjects have significant symptoms but are still able to maintain a high 
enough level of functioning to continue with college.  Despite the fact that these subjects 
have high levels of negative affect (i.e., frequent anxiety) and decreased levels of positive 
affect (i.e., low resilience), in many cases they continue to function at a moderate or high 
level.  Inclusion of data from these students likely decreases the strength of the expected 
correlation because they do not show the expected association between higher levels of 
negative affect, lower resilience/positive affect, and lower functioning.  Additionally, it is 
possible that there is somewhat of a ceiling effect in these measures of functioning: once 
a student experiences a certain level of symptoms (e.g., frequent anxiety) the impact of 
this symptom on functioning cannot be measured simply by a self-report functioning 
questionnaire, as these questionnaires are limited by their maximum possible score.   
Characterizing the Longitudinal Sample 
 Those who qualified for the longitudinal follow up portion of this study did so for 
a range of reasons (see Table 5).  Of the 183 who qualified (including those with a 
psychiatric diagnoses), 22 were healthy controls with BDI scores of 0, and 161 had either 
an elevated BDI total score, BDI item #9 score, and/or PDI total score. Of these 161 
subjects, 91 had symptoms of depression only (without being suicidal), with an elevated 
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BDI total score but low PDI total score and BDI item #9 score.  Therefore, the majority 
of the qualifiers for the longitudinal portion of the study were at risk because of 
depressive symptoms.  While 44 subjects qualified for the longitudinal portion with an 
elevated PDI, only 6 of these 44 qualified only by meeting this criterion.  Of the students 
with an elevated PDI score, most also had elevated BDI score (38 with total BDI scores 
>6 vs. 6 with total BDI scores <6).  This result is highly consistent with previous findings 
demonstrating that subsyndromal psychosis almost always coexists with depression 
(Alison R Yung et al., 2007; Siris et al., 2001; Fusar-Poli, Nelson, Valmaggia, Yung, & 
McGuire, 2012).  It is also interesting, but not surprising, to note that only 2 of the 161 
subjects qualified for the longitudinal portion of the study based on their level of 
suicidality alone: this is consistent with the well-established pattern of co-occurance of 
suicidality with neurovegetative and cognitive symptoms of depression (Levy & Deykin, 
1989; Bostwick & Pankratz, 2000).   
Baseline Subsyndromal Psychosis Level Predicts Psychological Functioning (SF-12 
Mental Subscale Score) One Year Later 
 We found that in our at-risk longitudinal sample a higher baseline PDI score 
(more subsyndromal psychotic symptoms) significantly predicted a decline in mental 
functioning one year later, as measured by the SF-12 Mental Subscale score.  The PDI is 
a validated measure of delusional ideation in non-clinical subjects: in previous studies it 
has shown strong correlations with other standard measures of schizotypy and other 
subsyndromal psychotic symptoms, such as auditory hallucinations, suggesting that it 
may measure an attenuated version of, or precursors to, clinical delusions (E. R. Peters, 
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Joseph, & Garety, 1999).  Consistent with these prior findings, in our sample of college 
students PDI scores were more strongly correlated with scores on the Launay-Slade 
Hallucination Scale (LSHS), another measure of psychotic symptoms, than with any 
other symptom measure at baseline, r(463)=.49, p<.005.  Although an elevated score on 
the PDI does not necessarily indicate clinical psychosis, it has reliability in distinguishing 
patients with psychotic disorders from healthy subjects, and the construct it is measuring 
is clearly related to delusion like beliefs (Brent et al., 2012). Our finding suggests that, 
similar to patients with more severe psychotic symptoms, young people with mild 
symptoms of subsyndromal psychosis who are still able to attend college may be at risk 
for a decrease in functioning in the near future (i.e., within one year). Thus, it may be 
clinically important to measure psychotic symptoms in college students and monitor 
those with even mildly elevated scores, in order to detect, and potentially reverse, 
changes in functioning as early as possible. 
 Given that a decline in functioning, in association with psychotic symptoms, is 
characteristic of clinically significant psychosis, our finding has implications for the 
larger ongoing effort to detect and prevent the onset of psychotic disorders. The 
prodrome of psychotic disorders, predictors of conversion from prodromal state to true 
psychosis, and interventions that can prevent this conversion have been studied 
extensively in the past (Marshall & Rathbone, 2011). In 2002, a randomized controlled 
trial compared needs-based intervention (focused on the already presented symptoms) 
and a combination treatment composed of low-dose risperidone and cognitive behavioral 
therapy (the specific preventative intervention group) (McGorry PD, 2002).  Although 
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significantly less subjects receiving cognitive behavioral therapy and risperidone 
progressed to first-episode psychosis during the clinical trial, after 6 month follow up the 
difference was no longer significant, suggesting that the active treatment delayed, rather 
than prevented, the development of psychosis (McGorry PD, 2002). A later study found a 
similar result, using olanzapine as the preventative intervention (McGlashan et al., 2006). 
More recently, studies have focused on alternative prevention measures; one recent study 
showed that over a 12-week intervention period, significantly fewer subjects at high risk 
for psychosis, based on having active but transient psychotic symptoms, who were treated 
with omega-3 polyunsaturated fatty acids, compared to a placebo, transitioned to a 
psychotic disorder (Amminger et al., 2010). Several efforts to replicate this result are 
currently underway.   
Our result suggests that it may be important to study the effects of preventative 
interventions at an earlier stage in the evolution of psychosis than has been done 
previously. In many studies of the psychotic prodrome, because of the inclusion criteria 
used, subjects were actually highly symptomatic and moderately disabled, thus at much 
greater risk of converting to clinical psychosis than the college students of our study. 
Prodromal subjects are typically identified using either the Comprehensive Assessment of 
At-Risk Mental States (CAARMS) or the Structured Interview for Prodromal Sydromes 
(SIPS) and Scale of Prodromal Symptoms (SOPS) (Yung et al., 2005), (Miller et al., 
2003).  While these measures clearly identify at-risk individuals (with conversion rates 
between 15-40%), they do not identify those showing only very mild psychotic 
symptoms (Marshall & Rathbone, 2011).  Our study focused on young people in what 
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you might call a “pre-prodromal stage,” a point at which their clinical symptoms have 
worsened but their functioning has not yet declined to the extent that they are unable to 
attend college.  Our result suggests that even very mild psychotic symptoms (delusional 
thinking on a continuum with healthy thinking) are a harbinger of future poor 
functioning.  Clinically, our results suggest that college age individuals should be 
screened for these low level symptoms, because this non-invasive, five-minute long self-
report measure has a predictive association with later functional decline. Future clinical 
trials aimed at testing preventative interventions should, instead of using stringent 
prodrome inclusion criteria, consider using a less conservative measure that predicts 
functional impairment, rather than conversion to psychosis. Using a lower threshold of 
psychosis-like symptomology for inclusion and functioning as an outcome in prevention 
studies may provide the opportunity to intervene at an earlier stage and increase the 
likelihood of successful prevention. 
Because we did not interview our subjects in person after the initial screening, we 
do not know whether or not functional decline in our longitudinal sample was associated 
with the onset of a mental illness. Additionally, we did not administer the psychosis 
module of the SCID at the initial screening, so we cannot exclude the possibility that 
some individuals at the screenings may have already had a diagnosis of a psychotic 
disorder.  As poor insight about having an illness (i.e., lack of awareness) is a cardinal 
feature of psychosis in and of itself, it is possible that some subjects developed a 
psychotic illness but did not self-report it at the screening or Month 1.  However, because 
schizophrenia occurs in only about 1% of the population, regardless of culture, 
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socioeconomic status, and race, the majority of our subjects probably did not actually 
develop a clinical psychotic disorder after one year of follow up (or have one at baseline) 
(Marshall & Rathbone, 2011). Although we are not able to determine diagnoses in 
subjects using the PDI, which is a purely self-report measure, and it may be capturing a 
large number of false positives (subjects with baseline psychotic symptoms who do not 
develop a full-blown disorder), the PDI may serve as a non-invasive way to identify 
people who are at risk for functional decline associated with psychotic thinking.  
History of Childhood Trauma Predicts Decline in Self-Reported Cognitive 
and Physical Functioning  
We found that a history of childhood trauma (as measured by CTQ score) 
predicted a decline in cognitive and physical functioning one year later, as measured by 
the CPFQ.  As childhood trauma has been associated with risk for a range of illnesses 
(see Introduction), it is not surprising that it would increase risk for functional decline.  
Our study supports past findings regarding childhood trauma and functional impairments, 
in that the cognitive deficits linked to childhood trauma can occur independently of 
psychiatric symptoms (Majer, Nater, Lin, Capuron, & Reeves, 2010). In a study of 47 
healthy adult subjects with no significant anxiety or depressive symptoms, levels of 
childhood trauma were significantly associated with impaired long-term and working 
memory (two domains assessed in the CPFQ) (Majer et al., 2010).  Additionally, a study 
of 30 adolescents found that physical abuse and physical neglect (two dimensions of the 
CTQ) diminished cognitive flexibility in adolescents, which could perhaps affect 
functioning later in life (Spann et al., 2012).  Although the mechanism by which this 
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functional impairment associated with childhood trauma history occurs is still somewhat 
unclear, one possibility is that exposure to stress hormones, such as those that would be 
released during trauma exposure, result in cognitive impairments later in life, and these 
cognitive impairments result in functional declines (Lupien, McEwen, Gunnar, & Heim, 
2009). 
Our finding adds to past research on childhood trauma that suggests that even in 
the absence of full-blown psychiatric disorders, having a higher level of childhood 
trauma increases your risk for functioning impairment in college.  As previously 
mentioned, we did not conduct comprehensive psychiatric assessments during the 
screenings or follow-up time points, but based on self-report information on psychiatric 
diagnoses and clinician-administered Mood Module of the SCID, we identified a 
subsyndromal group (with some elevated symptoms but likely without diagnoses).  In 
this subsyndromal cohort, a history of childhood trauma increased an individual’s chance 
of experiencing a decline in functioning in the following year. Thus, our study shows that 
individuals with elevated symptoms in combination with a history of childhood trauma 
are at great risk for functional decline, and thus in particular need of intervention.   
 One remaining question relates to the absence of overlap in our findings for the 
different measures of functioning, i.e., why does subsyndromal psychosis predict a 
change in functioning as measured by the SF-12 Mental Subscale, but not by the CPFQ?  
As previously mentioned, the CPFQ was specifically designed to measure functional 
impairments related to depression.  The SF-12, on the other hand, was designed to 
capture more general and perhaps more severe impairments in functioning (such as 
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inability to work, go to school, or socialize)- types of impairments that even a person 
with little self-awareness (such as a person suffering from psychotic symptoms) would 
find hard to ignore.  Studies have shown that a history of childhood trauma is correlated 
with the development of depression later in life (Roesler & McKenzie, 1994).  Thus, we 
suggest that although functional decline can occur in those with childhood trauma in the 
absence of depressive symptoms, generally a history of childhood trauma is more closely 
linked to impaired functioning that co-occurs with depressive symptoms.  Although 
childhood trauma history impacts cognitive functioning, it may not impact a subject’s 
ability to perform daily activities in a substantial way, which is why we do not see an 
association between childhood trauma history and functioning as measured by the SF-12.  
Psychosis, on the other hand, typically affects daily functioning, even when mild.  A 
psychotic person, while not necessarily aware of the subtle types of functional 
impairment measured by the CPFQ, may have the ability to report on the more pervasive 
and potentially disabling changes in functioning measured by the SF-12. 
Synthesis of Findings 
Given the absence of overlap of our findings for the two functional outcome 
measures, we believe that our findings may identify two unique, possibly non-
overlapping at risk groups, i.e., those with functional decline that was predicted by the 
CTQ are not the same subjects whose functional decline was predicted by the PDI.  The 
absence of a correlation between PDI and CTQ scores in the longitudinal cohort supports 
the possibility that these two predictors are markers of two separate at-risk populations 
that may experience a decline in functioning for different reasons: 1) those at increased 
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risk for experiencing a decline in cognitive functioning associated with depressive 
symptoms related to a history of childhood trauma and 2) those at risk for a more general 
and pervasive decline in real-world functioning, resulting from increasing psychotic 
symptoms.  For this reason, screening for both childhood trauma and subsyndromal 
psychosis could be helpful for identifying young people at risk for different types of 
functional impairment and psychopathology.  
Limitations 
 There are several limitations to the interpretation of our results. First, our 
longitudinal cohort was not a random sample of college students.  Because of the 
inclusion criteria used to determine which students were offered the clinical interview, 
and subsequently the online follow-up assessments, the longitudinal sample is a mix of 
students already experiencing some depressive and psychotic symptoms, or with no 
symptoms (controls).  To be able to draw general conclusions about the effects of 
childhood trauma and psychotic symptoms on functioning in the college population as a 
whole, a follow-up study should be conducted in which inclusion criteria are used that 
allow for the enrollment and longitudinal study of a representative sample of students, a 
sample whose depressive and psychotic symptoms are representative of the entire college 
student population.  However, the more modest goal of the current study was not to 
assess risk factors for functional decline in the college student population as a whole, but 
to assess this outcome in young people who already have some known risk factors for 
functional impairment, namely subsyndromal symptoms. 
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A second limitation of the study is one that is commonly seen in longitudinal 
studies: high rates of attrition.  Because so many of the college students who qualified for 
the longitudinal portion of the study failed to complete the follow up assessments, our 
sample size is smaller than ideal.  The study needs to be replicated in larger samples of 
at-risk and generally representative college students.  
 A third limitation of this study is that we did not use a measure of functioning as 
an outcome that was specifically designed for college students.  The CPFQ was originally 
validated using patient groups with MDD, insomnia, GAD, and anxiety (Fava et al., 
2009). Since validation, the CPFQ has been solely used in subjects with mood disorders 
and, while college age subjects were included in one study, the sample as a whole was 
not limited to young adults (Levkovitz, Alpert, Brintz, Mischoulon, & Papakostas, 2012). 
The SF-12, though widely accepted as a valid measure of functioning, was not 
specifically developed for college students. However, the SF-12 has been used in two 
studies of college students: in a study assessing quality of life in college students with 
Crohn’s Disease and colitis and in a study of a sample of Nepalese college students 
studying abroad (Bhandari, 2012), (Adler et al., 2008).  To our knowledge, there is no 
measure of psychological functioning specifically developed for college students; such a 
measure would be useful for any future studies on functioning in college students, 
including those which aim to replicate and validate the current results.   
Future Studies 
 In future studies, it will be important to study a representative sample of college 
students, rather than only those with elevated symptoms, in order to get a better idea of 
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how functioning changes over time overall, in young people who do and do not have 
elevated symptoms. Additionally, future studies would benefit from inclusion of in 
person clinical assessments at later time points, not only at the screening, to determine 
whether or not people actually developed a psychotic or other disorder.  Lastly, devising 
novel methods for decreasing attrition, such as a graded increase in the amount of 
compensation over time, should be considered for follow-up work. 
Conclusion 
 The need to identify predictors of functional decline in college students is 
necessary and urgent.  Although understanding the longitudinal course of symptom 
development is important for understanding the evolution of mental disorders, it does not 
tell the entire story of an illness.  To make a clinical diagnosis, symptoms must be 
associated with an impairment in daily functioning (Diagnostic and Statistical Manual of 
Mental Disorders, 4
th
 ed.).  As Zivin states eloquently,  “If we know more about the 
longitudinal course of persistent mental problems among college students and young 
adults in general, the information can be used to help providers, campus support services, 
and insurers to plan more appropriate services and target the neediest students, as in not 
just the students whose symptoms will get worse but also those whose functioning will 
decline ” (Zivin et al., 2009). If we can better understand the course of functional decline 
in college students we can use this information to develop early interventions, targeting 
the period before functioning has declined to the extent that students have to drop out of 
school. As preventative interventions are only cost effective when they target a high risk 
population, it is useful to find specific measures that identify those at risk for functional 
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decline, such as the PDI and the CTQ (Cohen, Neumann, & Weinstein, 2008).  The 
college years are a period of critical educational, occupational, and social development, 
disruption of which may lead to lifelong disability.  For this reason, measures such as the 
PDI and the CTQ should be used in the future to identify college students who are at 
particular risk for functional decline because these students are in greatest need of 
intervention.      
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